Fatty acid-induced increase in serum dialyzable free thyroxine after physical exercise: implication for nonthyroidal illness.
In 14 healthy males, prolonged running exercise resulted in a mean 25% increase in serum free T4 (FT4) concentration (P less than 0.001) which was significantly correlated (P less than 0.01-0.02) with an over 5-fold increase in the concentration of serum FFA and the FFA/albumin molar ratio. Hemoconcentration, as reflected in a mean 19% increase in serum albumin, caused an increase in serum T4-binding globulin and therefore also in serum total T4. As there was no change in the serum T4/T4-binding globulin molar ratio, the rise in serum FT4 was probably not caused, or only partly caused, by an exercise-induced shift of T4 from the extravascular to the intravascular compartment. Neither is it likely that the mean 41% increase in serum TSH observed after exercise, partly owing to hemoconcentration, was the reason for the increase in serum FT4 and T4 as there was no correlation between the increases in the TSH and thyroid hormone levels. Further support for the assumption that the elevation in serum FT4 after exercise was FFA-induced was provided by the observation that addition of 2.5 mmol/L oleic acid to normal serum in vitro resulted in a 33% increase in serum FT4 (P less than 0.001). There is an association between increased concentrations of serum FT4 and unsaturated FFA in patients with various nonthyroidal illnesses according to earlier observations, but it is unlikely, in the light of the present data from healthy subjects, that FFA are directly involved in raising the serum FT4 concentration in nonthyroidal illnesses patients unless the serum FFA concentration exceeds 2 mmol/L or the FFA/albumin molar ratio rises above 2.5.